Measurements of Electromagnetic Radiation Pressure on Individual Dust Grains
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Dust grains in astrophysical environments experience a radiation
pressure force due to the radiation from nearby sources. This force
depends on the radiation intensity, projected surface area, and
properties of the dust grains. Radiation and gravity determine the
dynamical evolution and physical state of dust particles. The ratio
of radiation pressure to gravity (b) on a particle is a useful quantity
to evaluate the relative importance of radiation pressure in the
dynamical evolution of dust particles. Particles with b greater than
1 experience an outward force and therefore move away from the
source. The values of b for homogeneous spherical particles in the
solar system maybe calculated using M ie scattering theory, if the
real and complex refraction indices of the particle material are
known. The facilities in the Dusty Plasma Laboratory permit direct
measurements of radiation pressure on micron size dust grain and
permit calculation of the radiation pressure efficiency. Clearly,
radiation pressure plays a significant role in the dynamical
behavior of submicron size dust grains as well as in the evolution
and dynamics of interstellar clouds and intergalactic medium. 0
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Radiation pressure measurements on individual Silica grains with
diameters of 0.25 and 1.5 mm. The linear fits are for the indicated
radiation pressure efficiencies
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Radiation pressure measurements on individual Silica grains with

diameters of 0.26 to 6.83 mm. The linear fits are for the indicated
radiation pressure efficiencies
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Comparison of Measured Radiation Pressure Efficiencies with Mie
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- Comparison of Measured Radiation Pressure Efficiencies
with Mie Theory
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Summary of Laboratory Radiation Pressure
Measurements
Comparison of Mie scattering theory calculations of radiation
pressure efficiencies of silica particles with the known value of
m, = 1.33, the experimentally determined value of m, = 0.0425,
and the measured radiation pressure efficiencies on the electrodynamic

balance.
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